Capillary-scale monolithic immunoaffinity columns for immunoextraction with in-line laser-induced fluorescence detection.
A bimodal meso/macroporous monolithic silica capillary column containing an entrapped antibody was prepared by a biocompatible sol-gel process and used for nanoflow immunoaffinity chromatography and immunoextraction studies. Stationary phases were prepared by combining the protein-compatible silane precursor diglycerylsilane with an aqueous solution containing 10,000 Da poly(ethylene glycol) and the antibody. An analytical method was developed that was capable of determining both the dissociation constant and binding site content for the anti-fluorescein antibody within the stationary phase. The assay showed that while the antibody residing in macropores was easily removed, approximately 20% of initially loaded antibody remained active and accessible after several washes, consistent with the antibody being entrapped within the mesopores of the sol-gel matrix. The dissociation constants for fluorescein binding to the anti-fluorescein antibody were similar in solution and in the meso/macroporous silica, indicating that the entrapped antibody retained its native conformation within such a matrix. The mixture was loaded into a 250-microm-i.d. fused-silica capillary where the polymer phase separated from the silica followed by gelation of the silica. The capillary-scale immunoaffinity columns could be operated at low back pressure using a syringe pump and were capable of performing chromatographic separations that were dependent on the presence of the antibody within the stationary phase. Such columns could also be operated using in-line laser-induced fluorescence detection. The use of the capillary-scale monolithic columns for on-column immunoextraction and preconcentration is also demonstrated.